msmbihty „echa„„„ „„, ^^^^^^ Kelvin-HeJmholtz vortices bu, also * ■ 

voices, e.,_vo.ees,..,eW.„.sc,oseso..KeW;^^^^^^^ 

Since Wygnanski is based on Kelvin-Helmholtz insmbility ™ccl,a„™ ,he ■ ■ 

^ c^S — e is su«icie. bi,H, „>e increase of forcin, ,,,, ^ '^^^ 

for m.x.ng eri.a„cemcm. Tl,us, ,he high amplitude is not necessa,, TT,erefore 7 
requires very small total energy. Wygnansia 

vt::Lt:r — — - - - - ~se 

1' """'"^ """"^ ^-^^ -ample of 

;::Ldr:::::r 

As Wygnanski does not teach comer vortices, both the start of fh. • • 
— — g element could i„ many ca'ses i:!:;:::" ^ 

a^ularortaurusshape. '-ucb cases, there are no comers, and therefore no c^d: 
streamwse vortices. Thus the mixing enhancement is limited. o^espondtng 

For^d^eclaimed invention the splitterplatcs are designed to produce more comers and *us the 
«.n.er vontces and to enhance their development downstream of the trailing edge f! 
— thts can be realized in a con^ned conf,.atio„ combining the spli^er^Jand Z 



Furthermore, the excitation frequency used in the invention of Wygnanski depends on flow 

frequency, wh.ch does not depend on the flow convection velocity. Moreover since th 
comer vorttees play an important role in the mtxing enhancement of the claimed i til 



and a,e,r originals are independent of ,he velocity values of the two streams, the two stteams 
can have the same velocity (if it is necessary) for the mixing enhancement. ,n this case the 
Karma^ vorte. str^t restUts from the inherent instability mechanism. In Wygnanski the 
velocity of the two streams should be different. 

Active forcing is not always necessary for the new invention. In some cases, when the 
ve octy difference of the two streams is vety high and the average velocity is also very high 
and tube size is sufHciently small, the mixing is very fast without active forcing due to thi 
.mfal comer vortices and some secondaty flow tesulted from the conflnemem of the flow 

in Wygnanslci the active element is driven in the vicinity of the beginning of the mixing 
regton to tnduce the oscillation of the fluids normal to the mixing region flow axis. With the 
claimed invention, the forcing method can be more flexible, i.e.. any actuator, which can 
oscillate one or two streams before or near the beginning of the mixing region, is applicable. 

In summaiy. although there is splitter plate »d tube, Wygnanski does not mduce said 
streamwise vortices due to said comers. In the claimed invention the streaniwise vortices arc 
-necessa^^ae-forcing-of-.he-co-,,^nic^^^ ^ main mechanism of the new invention for 
me dramatic mixing enhancement. 



Specification 



Examiner states that the specification is objected to in terms of its arrangement and that it 
does not contain an abstract. Agent for Applicant respectftiUy submits a substimte 
specification that arranges the patent in accordance with 37 CFR, as well as clarifying the 
invention without adding new matter. Agent for Applicant respectfully submits to assist 
the Exammer by enclosing a copy of the original application, a compare rite version of the 
substmite specification with the original application and a clean copy of the substitute 
application. 



Appointment of Agent 



Agent for Applicam includes an executed Appointment of Agent form. 
Priority Document 



Agent Of Applicant has requested a cenified copy of the priority document but has 
recetved .t as yet. Agent will forward the priority document once they t^ceive it. 

Figures 



not 



Asen. for Applies, ,as delete, Figure 2 and included new Figure 2, which shows the 
mventton more clearly without adding new matter. 

Conclusion 



Applicant respectfully states that the application is now in a condition for inunediate 
allowance and respectfiiUy solicits same. inimediate 

Yours faithftiUy, 



Agent^or Applicant 
Eugene J.A. Gierczak 
(Registration No. 31,690) 
KEYSER MASON BALL 
Barristers & Solicitors 
201 City Centre Drive, Suite 701 
Mississauga, Ontario Canada L5B 2T4 
Telephone No. (905) 276-0403 
Telecopier No. (905) 276-2298 
LGG/gt - end. 
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